Identification of the nematode Xiphinema italiae relies mainly on time-consuming morphological and morphometrical studies. A polymerase chain reaction protocol has been used for the reliable and specific identification of X. italiae. Moreover, four independently evolving molecular markers (cox1-cytochrome c oxidase subunit 1; ITS2-second internal transcribed spacer; 18S gene and D2/D3 expansion segments of 28S gene) were amplified and sequenced in both directions.
Introduction
Xiphinema italiae Meyl, 1953 is widespread migratory plant parasitic nematode species occurring in southern and central Europe, i.e. in Bulgaria (Peneva & Choleva, 1992) , France (Wang et al., 2003) , Greece (Tzortzakakis et al., 2006) , Hungary (Nagy, 1999) , Italy (Martelli et al., 1966) , Moldavia (Polinovskij, 1979) , Serbia (Barsi & Lamberti, 2003) , Slovakia (Liškova et al., 1993) and Spain (Teliz et al., 2007) . It was recorded also in Moscow area of Russia (Romanenko, 1985) . Outside Europe it was found in Cuba (Dias-Silveira & Herrera, 1995) , Egypt (Lamberti et al., 1996) , Libya (Siddiqui et al., 1987) , Nigeria (Khan et al., 1993) and South Africa (Knoetze et al., 2000) . Except its direct damage to root system, X. italiae has been reported to be a vector of GFLV according to Cohn et al. (1970) . Identification of nematodes based on morphology and morphometrics is time-consuming and difficult due to overlapping of many characteristics. The use of morphology has, therefore, been augmented by techniques based on molecular characters which generally result in simple band patterns that are easily interpreted by non-specialists. Recently polymerase chain reaction (PCR)-based methods have been developed and successfully applied for Xiphi-...... nema diagnostics (Wang et al., 2003; Oliveira et al., 2005) . Compared with traditional diagnostic methods, the PCR offers high specificity, sensitivity and a more rapid means of identifying large numbers of nematode samples. In this study, our objectives were to: (1) identify X. italiae using species specific primers, (2) obtain nucleotide sequences of the mitochondrial and ribosomal DNA.
Materials and methods
Soil samples were collected from the rhizosphere of grapevines at Moča, near the border with Hungary in the southwestern region of the Slovak Republic. Nematodes were extracted from soil by a modified sieving and decanting method (Brown & Boag, 1988) as follows: 500 g of soil was stirred thoroughly by hand to suspend all particles in 3 liters of tap water in a bucket. The resulting suspension was washed quickly into another bucket through a sieve of 2.0 mm aperture and the suspension was carefully stirred again. After 10 seconds sedimentation, the suspension was slowly decanted through a 80 μm sieve. The residue on the sieve was carefully washed from the opposite side of the sieve with a gentle jet of tap water over a smaller bucket and after 10 seconds the suspension was again gently washed through same sieve. This process was repeated till the residue was without soil particles and water at washing was clean. At the end of the last washing process, the residue was concentrated at one part of sieve by bowing and the residue was rinsed from the sieve to a glass beaker. After sedimentation live individuals of X. italiae were hand picked directly from the suspension under a stereomicroscope, preserved in 1M NaCl and posted to the Czech Republic. Upon arrival, nematodes were stored at -20°C until DNA extraction was performed. Morphological and morphometrical characteristics from the same population were previously studied by Lišková et al., 1993 , Lišková et al., 1995 Lišková, 1996 . HELMINTHOLOGIA, 46, 2: 131 -134, 2009 Molecular confirmation of Xiphinema italiae Meyl, 1953 (Nematoda: Longidoridae) from the Slovak Republic
Total genomic DNA was extracted from each single nematode with the protocol previously described (Stanton et al., 1998) . Single females were added in 2ml Eppendorf microtubes containing 20 µl of 0.25M NaOH under a binocular microscope and incubated overnight at room temperature, thereafter heated to 99°C for 3 min. Afterwards 10 µl of 0.25 M HCl, and 5 µl each of 0.5 M Tris-HCl (pH 8) and 2 % Triton X-100 were added and the mixture was incubated for another 3 min at 99°C. The DNA was either used directly after extraction or stored at -20°C. For specific amplification of X. italiae, a species-specific sense primer ITA26 (5′-GAAATAAGAACCCTGAAAAA GATAGG-3′) and an antisense primer (3′-GAATAGCCA CCTAGTGAGCCGAGCA-5′) were used (Wang et al., 2003) . The PCR was performed in a 25 µl total volume containing 1 PCR bead (GE Healthcare, Buckinghamshire, UK), 20 µl double distilled sterile water, 2.0 µl each primer (10pmol/µl) (synthesized by Generi Biotech, Hradec Králové, Czech Republic), and to this 1.0 µl of DNA was added as a template for PCR. A negative control (sterilized water) was included in all PCR experiments. All PCR reactions were performed on a DNA Engine PTC-1148 thermal cycler (Bio-Rad). The DNA was subjected to a PCR with the following specifications: first denaturation for 3 min at 94°C, 40 cycles with 30 s at 94°C, 30 s at 55°C, 30 s at 72°C and a final extension at 72°C for 10 min. An aliquot (5µl) of each amplification reaction was mixed with 1.5 µl of 6x loading dye (Fermentas, MBI) and electrophoresed in high resolution 1.5 % agarose gel and run in TAE (Tris-Acetate-EDTA) buffer. The bands were visualized and photographed under UV (312 nm) after syber safe (1 µg/ml) binding to the DNA fragments. A 100 base pair marker (Fermentas) was included on gel. Four regions (cox1, ITS2, 18S and 28S) of mitochondrial and ribosomal DNA were amplified using published primers (Table 1 ). The 18S gene was amplified in two fragments. Primer combination was 988F+1912R for the first fragment and 1813F+2646R for the second fragment. The cycling profile for cox1, ITS2, 18S and 28S were the same as described by Kumari et al. (2009) . PCR mix was the same as used for the amplification with specific primers. Aliquots of PCR analysed by electrophoresis and the remaining products were purified using a High Pure Product Purification kit (Roche Diagnostics GmbH, Mannheim, Germany) and sequenced in both directions using each primer pair one forward and one reverse (Macrogen, Korea). Sequencher TM 4.8 (Genes codes. Corp., Ann Arbor, MI, USA) was used to assemble and view each sequences and check for base-calling errors.
Results and Dicussion
A single fragment of approximately 414 bp was amplified for all individuals of X. italiae and no PCR products were obtained in the negative water control (Fig. 1) or DNA template of X. brevicollum, X. dentatum, X. diversicaudatum, X. pachtaicum, X. simile and X. vuittenezi (data not shown). Identification of all individuals was reliably confirmed using species-specific primers of ribosomal DNA (Wang et al., 2003) . The PCR assay described here is a reliable and rapid means of identification of X. italiae. The assay allowed the verification of results from a morphological and morphometrical study of this nematode species in the Slovak Republic (Lišková et al., 1993 , Lišková et al., 1995 Lišková, 1996) . 
